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CLAIMS 



[Claim(s)] 

[Claim 1] The temperature sensor which detects the temperature of a permanent magnet in the control unit of the 
dynamo-electric machine which has a permanent magnet as a field, While searching for the magnetic flux based on the 
temperature which has the magnetic-flux table which has memorized the demagnetization property corresponding to 
the temperature of a permanent magnet, and was detected with the temperature sensor on a magnetic-flux table, this 
magnetic flux, The control unit of the dynamo-electric machine characterized by constituting so that a torque current 
command may be calculated based on a torque command and the above-mentioned dynamo-electric machine may be 
controlled based on this torque current command. 

[Claim 2] The electrical-potential-difference command value supplied to the above-mentioned dynamo-electric 
machine in the control unit of the dynamo-electric machine which has a permanent magnet as a field, While having a 
motor model in dq system of coordinates which input information, such as a feedback current which fed back the 
current supplied to a dynamo-electric machine, and a rate, and simulate operation of a dynamo-electric machine The 
control unit of the dynamo-electric machine characterized by constituting so that a torque current command may be 
calculated based on this magnetic flux and a torque command and the above-mentioned dynamo-electric machine may 
be controlled based on this torque current command, while searching for current magnetic flux using this motor model. 
[Claim 3] The control unit of the dynamo-electric machine indicated to [claim 2] characterized by using a current 
command value instead of the above-mentioned feedback current. 
[Claim 4] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention is applied to what has a permanent magnet as a field about the control 

unit of a dynamo-electric machine, and is useful. 

[0002] 

[Description of the Prior Art] The permanent magnet synchronous motor (it abbreviates to M PM motor" below) driven 
with an inverter is mainly widely used as a small capacity AC servo motor. 

[0003] Drawing 11 is the block diagram showing an example of the control device of this kind of PM motor with this 
PM motor. As shown in this drawing, the PM motor 2 rotates by supplying three phase current to the PM motor 2 from 
the PWM inverter 1. The rate detector 3 rotates with the rotator of the PM motor 2, and outputs pulse signal P. The 
location detecting element 4 calculates the phase detection value theta which shows the rotator location (phase) of the 
PM motor 2 based on pulse signal P. 

[0004] The current detecting elements 5 and 6 are the current detection values IU and Iw of U phase and W phase. It 
asks, the coordinate transformation section 7 - current detection values IU and Iw from - current detection value Iv of 
V phase asking -- further - current detection values IU, Iv, and Iw of a three phase a three phase / two phase 
conversion -- carrying out - the phase angle theta — taking into consideration - torque current detection value Iq of a 
system of rotating axes And magnetizing-current detection value Id It asks. 

[0005] The current control section 8 is torque current command Iq * of a system of rotating axes. And magnetizing- 
current command Id * and the torque current detection value Iq And magnetizing-current detection value Id 
Proportionality and by carrying out an integration operator, it is deflection Torque electrical-potential-difference 
command Vq * of a system of rotating axes And magnetization electrical-potential-difference command Vd * It asks. 
[0006] It is torque current command Iq * here. Torque command T* It is obtained by the radical on the current 
command table 11. That is, in the current command table 11, it is torque command T*. Corresponding magnetizing- 
current command Id * And torque current command Iq * It has memorized as a table. Moreover, the electrical angle 
frequency omega which differentiates and acquires the phase detection value theta with a differentiator 12 is supplied 
to this current command table 11 as a reference sign. In this way, the current command table 11 is torque command T*. 
Magnetizing-current command Id * which becomes settled uniquely with reference to the based electrical angle 
frequency omega And torque current command Iq * It sends out. 
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TECHNICAL FIELD 

[Field of the Invention] Especially this invention is applied to what has a permanent magnet as a field about the control 
unit of a dynamo-electric machine, and is useful. 

[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] The permanent magnet synchronous motor (it abbreviates to "PM motor" below) driven 
with an inverter is mainly widely used as a small capacity AC servo motor. 

[0003] Drawin g 1 1 is the block diagram showing an example of the control device of this kind of PM motor with this 
PM motor. As shown in this drawing, the PM motor 2 rotates by supplying three phase current to the PM motor 2 from 
the PWM inverter 1. The rate detector 3 rotates with the rotator of the PM motor 2, and outputs pulse signal P. The 
location detecting element 4 calculates the phase detection value theta which shows the rotator location (phase) of the 
PM motor 2 based on pulse signal P. 

[0004] The current detecting elements 5 and 6 are the current detection values IU and Iw of U phase and W phase. It 
asks, the coordinate transformation section 7 - current detection values IU and Iw from -- current detection value Iv of 
V phase asking - further - current detection values IU, Iv, and Iw of a three phase a three phase / two phase 
conversion - carrying out - the phase angle theta ~ taking into consideration ~ torque current detection value Iq of a 
system of rotating axes And magnetizing-current detection value Id It asks. 

[0005] The current control section 8 is torque current command Iq * of a system of.rotating axes. And magnetizing- 
current command Id * and the torque current detection value Iq And magnetizing-current detection value Id 
Proportionality and by carrying out an integration operator, it is deflection Torque electrical-potential-difference 
command Vq * of a system of rotating axes And magnetization electrical-potential-difference command Vd * It asks. 
[0006] It is torque current command Iq * here. Torque command T* It is obtained by the radical on the current 
command table 11. That is, in the current command table 11, it is torque command T*. Corresponding magnetizing- 
current command Id * And torque current command Iq * It has memorized as a table. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Since a demagnetized part by the temperature of a permanent magnet can be compensated 
according to this invention as concretely explained with the gestalt of operation above, the exact control corresponding 
to the part command value is realizable. 



[Translation done.] 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, the rate of demagnetization will become large, if the flux 
linkage lambda by the permanent magnet decreases as the temperature of a permanent magnet goes up, especially 
becomes an elevated temperature, as shown in drawing 12 . 

[0017] Therefore, if it becomes an elevated temperature, a flux linkage lambda will decrease, and output-torque T will 
become small. That is, since demagnetization by the temperature rise was not taken into consideration in the former, 
when motor operation is carried out in an elevated-temperature situation, it is torque command T*. It received and the 
torque T actually outputted from the PM motor 2 was small. 

[0018] In view of the above-mentioned conventional technique, this invention aims at offering the control unit of the 
dynamo-electric machine with which the output torque which corresponded to the torque command correctly is 
obtained, even if temperature rises. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] The configuration of this invention which solves the above-mentioned technical 
problem is characterized by the following point. 

[0020] (1) It constituted so that it has the temperature sensor which detects the temperature of a permanent magnet, and 
the magnetic-flux table which has memorized the demagnetization property corresponding to the temperature of a 
permanent magnet in the control unit of the dynamo-electric machine which has a permanent magnet as a field, a torque 
current command calculates based on this magnetic flux and a torque command while searching for the magnetic flux 
based on the temperature detected with the temperature sensor on a magnetic-flux table, and the above-mentioned 
dynamo-electric machine may control based on this torque current command. 

[0021] (2) In the control unit of the dynamo-electric machine which has a permanent magnet as a field While having a 
motor model in dq system of coordinates which input information, such as a feedback current which fed back the 
current supplied to the electrical-potential-difference command value supplied to the above-mentioned dynamo-electric 
machine, and a dynamo-electric machine, and a rate, and simulate operation of a dynamo-electric machine It 
constituted so that a torque current command might be calculated based on this magnetic flux and a torque command 
and the above-mentioned dynamo-electric machine might be controlled based on this torque current command, while 
searching for current magnetic flux using this motor model. 

[0022] (3) In (2), the current command value was used instead of the feedback current. 
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OPERATION 



[Function] ~ according to this invention of the account configuration of a top, the magnetic flux at the time of actual 
operation of a dynamo-electric machine is searched for as an output of a magnetic-flux table or a motor model. Next, a 
torque part current is searched for based on this magnetic flux and a torque command, and let this torque part current be 
the command value of a current control system. The effect of the demagnetization which is dependent on the 
temperature of a permanent magnet in this way is compensated. 

[0032] Moreover, in the thing of the presumed method of magnetic flux, since field magnetic flux can be presumed 
based on a torque electrical potential difference, the torque part current based on this magnetic-flux estimate can be 
made into the command value of a current control system. 
[0033] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained to a detail based on a drawing 
below. Each of each gestalten prepares the demagnetization compensation section instead of the current command table 
1 1 in the control device shown in drawing 11 . Then, the same number is given to the same part as drawing 1 1 , and the 
gestalt of each operation is explained. The explanation which overlaps drawing 11 is omitted at this time. 
[0034] Drawing 1 is a block diagram which extracts the demagnetization compensation section I concerning the gestalt 
of operation of the 1st of this invention, and is shown with the near part. This gestalt performs the temperature monitor 
of a permanent magnet in Id * =0 control, and is torque current command Iq *. It amends. 

[0035] As shown in drawing 1 , the demagnetization compensation section I has the magnetic-flux table 21, the pole 
setting section 22, and a divider 23. 

[0036] The magnetic-flux table 21 is a data table which has memorized the demagnetization property of the magnetic 
flux by the temperature created with the data sheet of the permanent magnet of the PM motor 2 etc., for example, 
detects motor stator temperature with temperature sensors, such as a thermistor, substitutes for the temperature tmg of 
the permanent magnet by the side of a rotator [**] as temperature information, and is supplied. Consequently, the 
magnetic-flux table 21 sends out the information on magnetic-flux lambdamg corresponding to temperature tmg. 
[0037] The pole setting section 22 multiplies magnetic-flux lambdamg by the number of magnetic poles, and is taken 
as an output. A divider 23 is torque command T*. A division is done with the output (plambdamg) of the pole setting 
section 22. 

[0038] If the output of a divider 23 serves as T*/pnlambdamg in the gestalt of this operation and this output refers to 
said formula (1), it will be torque current command Iq * a clear passage. It becomes. That is, according to this gestalt, it 
is torque current command Iq * It is amended according to the temperature characteristic of a permanent magnet. 
Consequently, the demagnetization property accompanying a temperature rise is compensated and desired torque is 
acquired. 

[0039] Drawin g 2 is a block diagram which extracts the demagnetization compensation section II concerning the gestalt 
of operation of the 2nd of this invention, and is shown with the near part. This gestalt uses a motor model in Id * =0 
control, and is torque current command Iq *. It amends and the parts which calculate magnetic-flux lambdamg from the 
1st gestalt only differ. Then, the same number is given to the same part as drawing 1 , and the overlapping explanation 
is omitted. 

[0040] As shown in drawing 2 , the demagnetization compensation section II has the motor model 31, the pole setting 
section 22, and a divider 23. 

[0041] The motor model 31 is magnetization electrical-potential-difference command Vd *, torque electrical-potential- 
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difference command Vq *, the magnetl^lg-current detection value Id, and the torqiKurrent detection value Iq. And 
rate omega r It is a kind of simulator which realized the motor equivalent to the PM motor 2 electronically by inputting 
the amount of each of the electrical angle frequency omega processed and obtained in the pole setting section 32, and 
processing these data. 
[0042] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 11 The block diagram showing the gestalt of operation of the 1st of this invention. 
[Drawing 21 The block diagram showing the gestalt of operation of the 2nd of this invention. 
[Drawin g 31 The block diagram showing the gestalt of operation of the 3rd of this invention. 
[Drawin g 41 The block diagram showing the gestalt of operation of the 4th of this invention. 
[Drawin g 51 The block diagram showing the 1st example which is an example of the magnetic-flux presumption 
machine in drawin g 4 . 

[Drawing 61 The block diagram showing the 2nd example which is an example of a magnetic -flux presumption 
machine. 

[Drawing 71 The block diagram showing the 3rd example which is an example of a magnetic-flux presumption 
machine. 

[Drawing 81 The block diagram showing the 4th example which is an example of a magnetic-flux presumption 
machine. 

[ Drawing 91 The block diagram showing the 5th example which is an example of a magnetic-flux presumption 
machine. 

[Drawing 101 The block diagram showing the gestalt of operation of the 5th of this invention. 
[Drawing 111 The block diagram showing the conventional technique. 
[Drawing 121 The graph which shows the temperature characteristic of a permanent magnet. 
[Description of Notations] 

I, II, III, IV, V Demagnetization compensation section 
21 Magnetic-Flux Table 
31 41 Motor model 
23 Divider 

41 Magnetizing-Current Command Table 

42 Torque Current Command Operation Part 

43 Magnetic-Flux Presumption Machine 

44 Output Voltage Detection Transformer 

45 Coordinate Transformation Section 
T* Torque command 

Iq * Torque part current command 
tmg Temperature 
lambdamg Magnetic flux 

9 



[Translation done.] 
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(54) CONTROLLING DEVICE OF ROTARY ELECTRIC MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an output torque accurately 
corresponding to a torque command even if temperature increases 
by calculating a torque current command from a magnetic flux which 
is obtained from a magnetic flux table based on a temperature 
detected by a temperature sensor and a torque command and 
controlling a rotary electric machine from the torque current 
command. 

SOLUTION: A magnetic flux table 21 is a data table for storing the 
demagnetization characteristics of magnetic flux according to a 
temperature created, for example, by the data sheet of the 
permanent magnet of a PM motor 2, a motor stator temperature is 
detected by such a temperature sensor as a thermistor, and a 
temperature 6mg of the permanent magnet at a rotor side is 
supplied as a substitution for temperature information. As a result, a 
magnetic flux table 21 transmits the information on the magnetic 
flux Amg corresponding to a temperature tmg. A part 22 for setting 
the number of poles multiplies the magnetic flux Amg by the number 
of poles before outputting. A divider divides a torque command T* 
by the output of the part 22 for setting the number of poles. The 
output of a divider 23 becomes T*/Pn Amg and a torque current 
command becomes Ig, thus compensating the demagnetization 
characteristics due to temperature increase and obtaining a desired 
torque. 
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